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Chap. 1. T hemaking of the Clinatory. "< "FM 
Chap. 2. The faſt non of eirino Boriantahrehincl ""Y 

ning, and reclining, Man 3; dof : 
Chap. 3. The ſecond dinifion of Dials into dire 


Chap. 4. T he third diniſion of Dials , either a Of with th 
keine of the eMeridian,or diſagreeing fromthe ſame... - S. 
Chap. 5. TARA acti YE ner MERE oas tt HG 4 


- TIED. 
Chap. 6. The deſcribing of the fizure of the 12 enpoper ? 
paſicboard. ous 4 
Ghap. 7. T he making of «£quinottial Dials.* 3 
Chap. 8. The funding of the ſelf One and, in round | : 
not Equinottial diretF 
Chap. 9. The finding of the fir wh of the ile from the Mes 
ridian line in runs, that be neither equi 
Ch.1o.T he find a afiabaces the the dhe of oh Bil 
from, rdarey ile bt angle with the merid line. 
Chap, 1 1. From kick endof ih M wala line the cleuationof 
 theſlile 6 to becounted.” 
Chap: 12,7 he findemg af the ſabſliliy tine i » Piney be 
- not -Polay mor E WAY the flile rnaking oblique angles with 
the Meridian bne, |. 
Chap. 13. The drawing of the lineof comtingence , and of thes- 
|  quinoctial circle, and bow it mutt be dinided. : bo 
Chap. 14; 'T he driving of the how Yin i dl dials thatbe no 
eAquinothiall.” - 
Chap. 1 5, What uumber muſt be ſc} to the houre lines. * 
Cha, 16, What houre lines are to he expreſſed. in all Feit i dials. 
Chap..17. &ow 147 anſuate the dial dr exvne op paper, or paſte: 
beard onto the dial ground, + 
A-e - 


lc 
all other Alſo fa the Disgramme pla- 

_norozo! horig>ncal _ccd there, andian the leafs 
Laueth *  feaneth © following, let'K Fbechi- 

ground grounds ged each waco ochers place. 

drawe drewe | - 

neather nether 

contingency Contingence 

geeicy ++ gence 
8 uuſl. ', muſt 
23 night from thcncet night: from thence 
17 zerſction op rerſeQion 

continue comeinc 

as the inthe 
' ja the 95 the 
I15 mo IAG . Jneo . 
13 -. on the enc on the 
14 baſtbord | _  pafiborde: 

T is alſo to be remembred that there ſhould haue beennumbers 
A (erto cuery one of the figures, or piures of the dais, adioined - 
to the end of this treatiſe, beginning at E4 b, as there is tothe | 
three laſt, viz the 16, 17, and 18, figure. 'As inthe 7. Chap, where 
Tſhewethe making of Acquinottial dials ſeft 4. when | referre 
you co the firſt and ſecondhgure, 1rmearie the figues or pictures of 
the AequinoRtial dials. in Eq b.To thefirfboftheſe therfore there 
ſheuhi be ſer [1, Fignre,to che next f 2. Figare,, and. ro the firſt of 
the polardials in F 1 þ, there ſhouldbeſer[3. Figere, and to the 
nextin F2 a [4 Figare&c.. ": "ax 
Alſo in the 18, figure theline F.'E, ſhould haue beene continued 
vpwards ſo muchlonge!, andir is between'R. andE, andar-the 
|. aa 26, or t(houldboſet,. 
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Cap. I. 
T he making of the Clinatory. 


eSylaisarediuerſly made according 
z» as they are diuerſly placed, 
& Therefore their ſituation muſt 
CY AG firſt be knowne : which may be 
*PÞ= done by an inſtrument nor-vn- 

fitly called a Clinatory. 

2 Lec this inſtrument be made iuſt foure 
ſquare,and let the thickneſle bee about halfea 
quarter ofthe breadth of it, vpon one fide ther- 
of deſcribe a quadrant, whoſe two ſemidiame- 
ters or ſides muſt be paralc] to the ſide of the 
quadrate. 

3 Thequadrant muftbee diuided into go. 
degrees, with figures (et to euery fifth or tenth 
degree ( as the manneris) both forward and 
backward, and without the peripherie thereof, 


'agroote or furrowe muſt be made ſo deepe that 
B a 
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a plummet hanging by athrid fromthe Cen- 
tcr of the quadrant may fall into it,in ſuch ſort 
that the thrid may come cloſe tothe degrees 
of the quadiant. 

4  Cloſewithin the limb of this quadrant 
makea great round hole or box, for the pla- 
cing of a magnetical] necdle within the ſame, 
whoſetruc Meridian linemuſt bee perpendicu- 
larto one of the {ides of thc i which 
ſhall be called the North fide, and the other. 
ſide of the quadrant ſhall bee called the Eaſt- 
ſide, tothe which the VVeſtfide of the Clina- 
cory is oppoſite, as the South fide of the Cli- 
- natorie 1s oppoſite to the Northſide of the 


quadrant: and the magneticall Meridian, 
mvſt bee drawne in the bottome of the box. 


accordingto the variation of the. place where 


RE B IJY 62 


1A 
Or Drailtilinc: 


The figure of the Clinatory: 


Weſt 


mm —.. 
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Cap. II. 
The farſt diuiſionof Dials into Horizontal, exet? 
inclining, avareclining. 


Very flat whereupon aDiallis to bee . 
W made (which is.alſo called the Diall. 
Wa ground) either lieth leuel with the - 
| * horizon, or els is eleuarcd the one {ide 
higher then the other. | 
Horizontal 2 Thehrſt kindeis thus known: Take the - 
oi tn Clinatorieand hold it ſo thatthe plummet fall 
Pgnertuvpononofthe. Semidiameters, or ſides of the 
Quadrant : then ifthe nether ſide of the Cli. 
natory, which way ſo cuer you turne the inſtru- 
ment, will rouch rhe flat, ir lieth leuel wich the 
Horizon, and Diais made vpon ſuch flats, arc 
called Horizontal Dials. 
Blegared fits; 3 Thoſe flats which are elenated the one 
—0 EPS "2 fide higher then the other, ſtandeither vpright 
\ andbowibey (which arc.called ere) or elſe, they ſtand lea- 
areto betuw® ring < if they leane ro you ward, when you 
ſtand right againſt chem, they arc called incli- 
ning: otherwiſe reclinipg, if they leane from 
you ward. 

4 Allcheſe flats are thus knowne: Holding 
the Clinatory as before; if cither the right, or - 
the left ſidethereof ( whereto the plumblinc 
is xquidiftant ) will touch andlie cloſe to the 

_ flat,itisereQ: burif either of the neither cor-- 
* mexs Onely touch it, itis reclining : if cither of | 
Eo 


Or DrAttiNe 
the vpper corners onely touch it,ifis inclining. 
5 Andhow much the reclinationor inclination 
is, you ſhall know after this manner, 

6 Setoneof the ſides of the Clinatory to the To jwow tow 
far, in ſuch (orr, thatthe plumbline hanging at li- mech the re- 
berty, may fall ypon the circumference of che qua- {1991 #7 
drant : for then the arke of the - quadrant, be- | 
twixt the plumblineand that ſide of the quadranc 
chat is parallel], or equidiſtantto the latte, is the _ 

 reclinacion thereof, it the center of the quadrant 
be from the flat, or elſe the inclination, ifit bee ro- 
wards the ſame, 


— — —_ 
— — 


Can ES 


T he" ſecond diuiſjon of Dials into diret? 
ana aeclinins. 


TY Li flats arc cicher direct, or declining. 
a 2 Allfatslying leuel with che Hort- 3 
\\* zon are direct. -7 

3 Butiftheflatlic not level with rhe 4 
Horizon : you ſhallthus know whether it be dircR 
or declining. Furſt, draw-rhereina line parallel ro 
the Horizon, after this manner : holde the Cling» -- 
rory tothe flat in ſuch. ſorr,that che plumbline may 
fall vponone of the ſides of the. quadrant; then 
araw a line by thencther ſide of the Clinarory in 
recliners ; or by the vpper {idem incliners;'or by 
either of thoſe (1des in cred flats, for tharlime ſhall 
be parallel or #quidiftantto the ——____ 

Bhs £ & e « 
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be called the Horizontall line. Set the North fide 
of the Cliniatorie to this live, if the North end of 
the needle looke towards the flat: then if the Mag- 
netical Meridian be right vnder the needle,it isa di- 
re& flat: bnt if it differ from it,it is declining, and 
that ſo much as that difference is, and that way 
whichthe North end of the needle declineth from 
the Northend of the Mcridian line in the clinatory. ; 

4 If the Southend of the needle looke towards 
the flar, made your account contrarywile, 


GCuar. i1V. 
T he third diuiſion of Dials either agreeing with the 
plaine of the Meridian, or diſagreeing from the ſame. 


g——_ — 


$1 flats doe cither agree with the plainc of 

gy the Meridian circle (which may theretore 

| bee called meridian flats) or elſe they diſa- 

—_—— grcccfromthe lame. 

2 Theyareknownethus : If the flat bee ere 

and declining go. degrees, it isa Meridian flat, 0- 

therwiſe itisno Meridian flat; and then you muſt 

firſt draw therin the meridian line,after this maner. 

How to drawe 3 Iftheflat be Horizontal, rake the clinatory 
the Meridien and lay it flat downe thereupon and turning it a- 
' afar 4 bout till the needle hang preciſely ouer the Magne- 
4b tical meridian, by thac (ide thereof thar is parallel 
to the true Meridian line of the Clinatory,drawea 

rightline, forthat ſhal be the Meridian line deſired; 

4 InereQ flats the Meridian line is perpendicu- 

lar, and therefore {aying the Clinatory cloſe to 

ſuch 


Or DrALrLtING, 


ſuch a flat inſach ſorrchatthe plumbline hang pre- ta ereR flat 
cilely on cither (ide of the quadrant, a line drawne : 
by the ſide of the clinatory, parallel to thas fide of 
the quadrant, ſhal| be the meridian line. 

5 - Indire& flats, a line perpendicular to the line 1s dire& fars, 


xquidiftant from the Horizon, is the Meridian linc 


we ſecke for, 
6 Inflats reclining Or inclining, declining allo In reclining or 
g0.degrees (which are commonly called, Eaſt, or _— fn, 


Weſt reclining or inclining) the meridian line is degrees. 
paralle] co the horizon. > 


7 For alother Din med ning or 


reclining flats 


inclining Or VE, aec's ang leſſe 
reclining, & < then go, de- 
withall de- 

clining flats, 


grees, 


drawea line 
vpon ſome 
paſtbord or 
paper which 
fhall bee cal- 
led the hori- 
zontal me- 
ridian A B. 
wherein ſct- 
tingone foor 
of your c6- 
paſſes, with 
the other 
draw an arch 


ofacirclez& therin reckon the complement of the 
declination 
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declination FC. drawinga rightline BC, by 
the end thercof our of the center B. This right line 
you ſhallcroſſe ſquire-wiſe with another as A C. 
which may be called the baſe of inclination or re- 
clination, and muſt alſo meet with the horizontall 
 meridianat A. and ſetting one foot of your com- 
paſſcs inthe croſſingar C. with the ocher foore 
drawan arke, counting therein the complement of 
the reclination or inclination A G, drawingaright 
line by the end therof, our of the center of the forc- 
{aid ark CGD. & trom A ere& AD.perpendicular 
ro AC. which may meet with CGD. thelinc of re« 
clination orinclination ar D.Alſo from A.draw the 
line AF.perpendicular cothe horozontal meridian, 


AB.inthe point A.andequalco the former perpen- 
dicular AD. and from the end therof draw a line to 


(the center of the arke of declination) B. Then con- 
tinuing foorth AC. to N. (that CN. be equall ro 
CD) from N. you ſhall draw a linetoB. which (if 
you haue wrought truely) muſt beequall ro BE. 
Now the angle contained betweene the lines' NB. 
and BC. ſheweth how much the Meridian line in 
your Diall ground ſhould bediſtant from the line 
which you drew #quidiſtant to the Horizon heere 
repreſented by BC. Inthis line therefore (in the 
Dial ground) ſet one foote of your compaſles, and 
extending the othcr that way which the Diall de- 
clificth, drawe an arke of a circle, vpwardsin recli- 
ners, but downewards in incliners : and therein 
countthelaidangle from the line parallel ro: the 
Horizon, and drawe by the end thercof a line, 


which 


*% 


Or DrartinGg 
which ſhall beo the cruc Meridian In the Dlal 


ground. 
FS. _ EE phe. 
raw A ay ) 
perpendicu- CT 
lar ro EB. '\ 'Y with $4 ue 
make BI.c- 0s 3X 2f 00.98 b 
= to BH. | | al 
m- 1. ler 
IK bedrawn 
perpendicy- 
lar ito . B N. 
make CL. 
equalto CK 
and drawea 
line from-L 
to A, | of 
theſe three 
lines A H. 
IK. and LA; 


make the 


eriangle AHM. forthen the angle AHM; isth 
angle which the dial ground makerh with theplain + - 


. 
T * 


A TxtiavriSm 
F a3 ; C:uar. Ve. | | 
T o fende the elcuation of the Heridian lint aboue 
- + *" the Horizon. T1971 


—— _cw——_ww 


= Hc Meridian linc iscither parallel to the 
a4 Horizon, or-clic eleuated the one end: 
the elen ation ' | Eo higher thenthe other.” & T1! <xC0 
; tong meridian oe "= | 2 Iftheflatbeecither horizontal, or 
: Eaft,or Weſt,and inclining,or reclining,themeridi- 
an is parallel ro the Horizon. Z1 
3 Inallother flats that diſagree frons. the plaine 
of the Meridian'circle,the Meridian line is elevated 
the oneend highet thenthe other. Fo 
"IEF 4 This —_— is prantlp4 IWae erect - 
etexati* Djals not declining go. degrees, or-clſc:leaning, as 
or inall inclining, = S994 4 flats not Jockning go 
dials. In recli= degrees, which if they bedircR, is equallto the 
wing or cle complement of reclination, or inclination. 
- Petrzinrecli-  -F Butif.they decline, thenthe angle ABE. in 
ning or incli-{-che former figure, is the elevation of the Meridian 
ET line. 
| 6-If the' meridian line bee not cre; -ir leanerk + 
The elevatios either Notthwards, when the-eleuated end. there- - 
| > 16 of lookerh rowards the North, or el& Southwards -. 
Seth, Wwhentheclevared end looketh towards the Sonth. 
7 All flatsarcekther Polar (which being conti- 
Flatrpoler, uCd! would goc by the poles of the world) as all 
leaning flats, wherein the elevation of the meridi-- 
an line is Northwards, andequall ro the poles ele- 
uation :andallereRdecliners go, dcgrees, Other- 
wile they are no polar flats. 
Cay... 


ho —- 


Or DrtavulnG 
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T he deſeribin ”e of the figare of the Diall pj « on pa- 
per or paſt fteboar 


TRIFTOw ir ſhall beebeſt otthin iptats 

ING pet,orfacher a paſtebard, pr m 

WAN cherein deſcribe the figure of your Dial, 
"" before you draw the Diall ic ſelfe vpon 


his ground : ow is, vpon the Truncke, - Srone, | 


wall,&c. 
2: This paper , or paſteboord therefore; you 


ſhall place, of vnderſtand to be placed ſo as:your 


Dialground i is or muſt be placed, andcherein write | 


the names of the parts of the world, as*they-lie in 


reſpe of ayer gears "Wet arch, .. 


South, Zenith, Nadir, , necher parr;&c. 


whichyouma ydoby poofrheinajrienicaliks. 


dle: iy the Nocth ead thiteof {{hanging 
ſheweth the North, whereto the So —_—_y 


rally oppaſice and your face being turnedto- 
_ the .North, your right hand ſhewerh the 
yourleft hand the Weſt, the Zoo 


ewe int isabaue f ger head; che'N 
your feete. Notealſo, which cnd oftheMeritian 
line muſt be. higher, andwhichlowenz” if the Mc+ 


rea ben not wy. tothe Horlzan-'!: bus 1qqu 
C1! 50m tp _h ny 


73 71; T7 * fore © Sid44 71 14 


vhder X 4 ; ay 4 


* w7.2 m4 '} 
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Cie: VI; 
T he making of «Equinectiall Dinls.” 


be 
$1 Diall grou nds are equinoRtall,or not a 
WequinoQtiall.- 1 2: OFT 
2 Anz quinoQiallgroundier)kr#HIh 
agreeth.cucn: wich: Ihe -plaine of the-zquinoiall - 
Circle: which. isthus knowne, Ifthe Diall ground : 
bediret;;-and the Meridian Hine. cleuated';Souths 
wards ,cqually tothe complement of the polesele-. 
uation, itis an. Equindil Diall ground, other= 
wilengr. F-00390! 
$3: InanEquinoQial Dial you: {hall deſcribs che 
Joatoliatsaltribis manner, ' 
Hyw to make. 4 iS One footof your Compaſſes in the Meri- 
Egzinodial dijgnling AB. and with the other, 'drawe a circle - 
m_ DBCapddenidcit! 1ato; 24. equal), parrs;'as D;E, 
FG.&oc:beginningarB,the:crofſing*therof, with 
the Meridianldine,; / er rightlines, as AD:AE. 
APF.AG; &c.inthe'1.and 2: tiguredrawnc ourof 
on Center, byt thoſe mm" ſhall we the Houre 
_—_— % W- 3 it» 4 "$6 42OWV 11625 
Placing of the + * 5 ; The. RilecauR tand eprgh out wok the center 
file. ofche Dial; 0 Vir 013: 5; 
2:6 :OfEquinoQia lDialsrhereberw fores the 
vpperandt 1 of; 02 d9livtkg gen v1; 
Paper Eguin 7 ThevpperE vinoRtialDiallocketh vpwards - 
& We ' tothe cleuated Pole. of the world : And it ſhew-. 
. 'eth'che houre of the day, onely inthe Spring and. 
- Surmer time; as inche firſt 6gure, 
$\ The: 


Orx-D12ats £4: | 

_  $: The.nether, orlawirEquindtialdiaioebat 1ycoker x 
which loak&h:! mar. rithail Polriohche nficl a 
world which is bentach cheHarinanigandſhowerh 

the houres(onely iri Autuning; and: WINS avin 

the _— _ 21 


N,70 ebi > is - 
[273Gs 6 tnaltdV Los 0 .Xo0:2 +; 
The folding of the ſab Filer ing nuegrmts 
not Sane airett, and Polari' iii M0) LCN: 


d £02 N all Dial grounds that are nor Equino-- 


{ EH. TX. Eo En 


0) ; 


-hilematibeken- i " a! 
barbhaNpet: oi IN hajf DING, 1s Difexce of the 

 theavgle,0rſpace conteingfli Der FE Nettie, roomy - 

and the fabBiavlines:;";; j:nyot od Gum © 7 

108 Thofindioponrot rairdjeroid choc The fading of 
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' Nori endof the ſame linegdrawanarke-of a circle; 
' therein reckonthe eleuarionwofithe Pole beginning 
'at the'forclaid line rifot's right line drawne there- 
by outof the center; Thall be che fubſtilar line AB. 
figure. 3. 

rhe Biler tine 10 al Polar grounds draw a parallel CD. (figu. 

bil Poler |. 3oto Fo 6.7.8.)t0 cſubftilarline at a convenient di- 

pul, - 'Fancgftomithelames. for that all berths - line re- 
__ the tiles han, to wall 
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OP of the Bſtaniee'of the Afb Te 
ridian "The ang that bentith equinoZfialh worjolgr 


Nall Dial title tharbe wor whbipAi- 
all nor role, before the ſubQtilar linc;'ad 


diſtance 6f theRile from ir-tan be. found, 
fiſt the diſtance of the Nile from the Mic- 
ridian line muſt be found afterthis: -maner,-. 
, £323 IfcheMeridizafinebe patallel to the Hori. 
"26n;a5BC. the Giftznce ofcheſtile from the Meri- 
, dian line, is equal cothe height of che Pole, as BR. 
F: 'Butif chetlewarion 0 tho Meridianbe either 
vpei be. AG. or leatilng tewatds che North;and 
R, | cateethonthe Poles :oleuation, as' AH. 
the height of the Pole BR. raken'out af the height 
-»« -: 'of4liel_eridivifige'BH;orBG. hal leaue the di- 
—-* ſine Wthe ON \dleriduiline, RH. 
"Or Ge" ni 29 IMO 2831 WO Ic 2 95'0 
11: qfehofuttionefctic meridian ſine he? Noreh- 
 ?watd;andleſf therrhe Ay 


take 


OrDpyarmNng 
take the cleuation ofthe meridianJine Bil out of 


he heighrofthe * DR.anddberetall fomang 
che Silence of EN hatchs Meridian line R. , 
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n: [frhe elenation ofthe: ilar line be South- 
inrdezend cither greater,or equal: td the-complc- 
 mendofrhePoles cleuition, as AF. and AE. then 
the complement of the Meridian lines cleuation,, 
FG. or EG. added ;to; the-complement of the 
Poles cleuation GR. ſhall make the diſtance of the 

he meridian line. 
_— Tee pan of the meridian line be South- 
ward and leſle then the complement of he = 


A T'anavtin | 
tion av CD. thevlenation ofthe meridian line CD 
afid the heighe ofthePole CP.;pur together ſhall 
make'theidiſtante of ithe ſtile trom the :meridian 


line. v2 W 
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| Gaan KS 
The finding of the\ubſlilar line and the "diflance of 
the ſtile from#t,when the [tile maketh « right angle with 
the meridian line. FN 


| Bond), in 7round not Equinodtial nor 
C  Polarwe muRteonſiderwhether:yligytile 
WF makeirigthrangle, or an oblique.anglc 


——withthe meridiag line.” __ 
2 The nlfhllnbe aright angle withehe me- 
ridian line; ifthe eleuzrion of the meridian line be 
Southwardsand equalitothecomplement of the 
Poles elevation, as in:the 9. 104.11. and 12. figure 
Herein arightline deawne ſquirewiſe oncrthware 
the meridian linc, towards that part-of the world, 
which is oppoſite to that whereto the dial ground 
declineth, ſhall be theſubſtilar line, as BA. inthe 
9:10;11.and x2figu..aud the:diſtance of.the tile 
from cheſubſtiarline fhab bee qual] rothe angle 
which the dial .ground:makerh with the plaine of 
the meridian circleastheangle BAD. fig.g. 10.11, 
32. which angois! I IREIES Oy. | 
is 10 JIXIDIND S113 BNET IRR Ht 2.1 555 
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Or DIALLING 


Cuae. XI. 
From which end of the Meridian line, the tleuation 
of the ſtule is to be counted. * 


ZEFEO3F the ſtile make an oblique angle with the 
v9 By meridian line, we mult tirſt finde our from 
EIKY whether end of the meridian line, the c- 
levacion of the ſtile muſt be reckoned, thus: 

2 Ifthe meridian line be parallel tothe horizon 
as in the 1 3. figure, the etcaarion of the ſtile ſhal be 
reckoned from the North end of the meridian linc 
in reclining, and horizontal flats looking vpwards, 
as BR. from Bin the former figure, but contrari- 
wiſe in incliners as PC. from C.inthe ſame figure. 

3 Ifthe meridian line be clenated the one end 
higher then the other from the horizon, and the 
dial ground looke rowards the South, the eleuati- 
on of the meridian being alſo Northwards, and 
leſſe then the eleuation of the pole : the cleuation 
ofthe ſtile ſhal be connecd from the vpper cnd of 
the meridian line : as I R. from I. 

4 Butif theelenation of themeridian be greater 
then theelenarion of the pole,or vpright, or ſouth- 
wards and greater then the complement of the 
poles eleuation; the elcuation of the fttle ſhall bee 
counted from the neatherend of the meridiaa line, 
_ as PM,PN,PO, from MNO. 

5 Ifthe elevation of the meridian line be South- 
wards andlefſethenthe complement of the poles 
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cleuation, the clenation of the ſtile ſhak be coun 
» from 
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ſrom the vpper ende of the meridian line as DP. 
fromPD. : 

6 If the Dial ground looke toward the North, 
the clevation of the ſtile from the meridian line fhal 
be reckoned contrariwiſein cucry kinde. 


CHA?. XII. 
' T he finding of the ſabſtilar line and ſlile in Dials 
that be not Polar nor Equinottiall, The ſtile making 0b- 
l;que angles with the Meridian line, 


m gAuing thus found out\from whether 

end of the meridian line the cleuation of 

| the tile is to be reckoned, let one foot of 

your compaſles in the meridian line as 

in A. and ſtretching foorth the other foot towards 
thar end of rke meridian line, from which the ele- 
uation of the ſtile is to bee reckned as towards L. 
draw an arch ofa circle MDLN. and ( beginning 
at the Meridian line ) reckon and marke therein 
the elevation of the ſtile from the Meridian line, 
LD. figure 13.14-1. inthe reſt LO. cither Eaſt- 
wards or Weſtwards in. dire& Dials,as in the 13. 
14.25. fig, butindeclinersrowards that part of the 
world which is oppoſite to the part whereunto the 

Dial declineth, as in the 16. 17.18. fig, 

2 Thenin dire Dials, aright line ACD.. fig. 
x3.14.15.drawne out of the center of the ſaid arke 
by the marke of the ſtiles eleuation from the me- 


xidian linc ſhall be the line repreſenting the ſtile,and 
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' Or DraALLIiNG 


therefore the diſtance of the ſtile from the ſubſtilar 
line ſhall be the diſtance of the tile, from the me- 
ridian line. 

3 But indecliners you ſhall thus inde the ſubſti- 
larline : From O the poiat of the ſtiles elenarion 
from the meridian line in the forcſaid arke drawe 
OP. a perpendicular ro the meridian line AL. and 
caking the length of chis perpendicular with your 
compaſſes, leave one foote in P. the concurſe ther» 
of with the meridian line, and with the other del- 
cribe a quadrant of a cixcle QRO. beginning 
from the Meridian line, and ſo proceeding vato O 
the other end of the perpendicular lines and in 
that quadrant beginning at the meridian ALQ. 
reckon and marke QR.. the complement of the 
angle contcined betweene the plaines of the diall 
groundand of che meridian circle, and rake with 
your compaſſes RS. the diftance of chat marke 
from the mcridian linc,and letting one foore of the. 
compaſſesin P. the meeting of that perpendicular 
with the meridian line, with the other make « prick 
T, inthe ſame perpendicular line: for then AB. 
arightline drawn by this prick-T.out of rhe center 
ofthe foreſaid arke MDLN.. ſhall bee the ſubſlilar 
ne, 

4 Then take with your compaſſes TR. thedi- 
ſtance of the forelaid marke in the quadrant,QRO. 
andchis pricke,and leauing one foore of your com- 
paſſes inthe fame pricke T. with the other make 
another pricke V, inthe arke you firſt deſcribed; 
for then arighcline AT. thereby our of the 

2 Cen- 


The fi:le aug- 
mented, 


A TasArishh 


arch you firſt deſcribed ſhall bee the ilar line, or 
line repreſenting the ſtile. IC: 

5 In Dials not polar nor zquinoCiall, if che di- 
ſtance of the ſtile from the ſubltilar line be but ſmal 
asin the fig, 10.12.17. it may bee increaſed by 
drawinga paralel CD. tothe ſtile already found, 
which for diſtin&tions ſake may bee called,.. rhe: 
ſtile augmented. 


Cmnar XILL 


The drawing of the line of Contingence, and of the 
EquinotTiall circle, and how it muſt be diaided. 

= Th Ow inall Dialsthat be not zxquinottiall, 

Wrdraw a rightline, EHF. ſo-long as you. 


4 


> Wcan, making right aogles with the ſubſti- 


TID 


larline, which is called the line of contin- 
gence, or touch|ine. 

2 Then deſcribe the EquinoQiall circle G HT. 
after this manner - Take with your compaſſes the 
ſhorteRt diſtance berweene H. the interſeftion of. 


the line of contingence with the ſabRtilar line, and 


the ftilar line, and leaving one footin that interſe- 
Aion, with the other make a prickeB. in the ſub- 
ſtilar line, whereupon deſcribe a circle GHI. which: 
fhallbe called che equino@illcircle, *' 7 i : 

3. If the diftance of che ſtile from'the- ſubAtilar 
be augmented, yon muſt drawtwo touth linesand 
twozquinoRial circles: agin 1012717, figures; 

4 ThehalfeofthexquinoQiall vere 14 


— 
-- . 


On Draturk oo. 

line of contingencemnſtbedevided inco12.cqual 
parts, beginningat H, the Incorſetion thereof with 
the ſubſtilar lmeinall direQQials, andcre&or me- 
ridian-polars which are commonly calted Eaft or 
Weſt dialscre&;as inthe 3.4.5.6, 13. 14-75. figures. 

5 -Inpolarsnort: meridian nor dire&, let HK, 
in fig. 7. & 8;(che complementofthe angle which 
thedialground maketh with the plaine of the me- 
ridian)be numbredand marked intheequinoctial 
circle, beginning ar the ſubſtilar line, and procee- 
dingthatway which che dial{ ground deelineth as 
from H.coK: forafrharmarke K you muſt begin 
6d dinide.: / ot? 7 ten 1570056 7 OR 7: 
: '6-Indeclinersnotpolars,if the ſtile make a right 
anglowith the meridianlinc,as inthe g. 10: 11:12; 
figu-aparale] tothe line of cotingence;drawneby. 
the center of the zquinoRiall, ſhall ſhew the be- 
ginning of the dinifion, as BK in figy.g. 1011.12. 
_ 1 7 :BatifthoRile make an 0bliqueangle jvith the 
meridian line;and cheline ofcontingencye,carthe 
meridian line ;asinxhe 16. figu. your rater laid to 
that cuttingat X and thecenter of che EquinoQial 
B. ſhal ſhew inthe peripherie thereof, the begin-- 
ning of the diviſion K. if the diſtance of the ſtile 
from the ſubſtilar þe not augmented. 

$ Butificbeaugmented (asin the 17. figure) 
the ſhorceſt diſtance H X. berweene H the inter- 
ſeion of the touch line, with the ſubſtilarline,and 
the ſtile not angmented AV muſt. bee raken with 
the compaſles, and reſting one foot inthat interſe-- 
aion H, with the other make a pricke Y: in the 

D x ſobſtt-- 
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ſubftilar line, towards B the center of che Equigo« 
Riall; by:which pricke Y & Z the mucuallincer- 
ſe&ioofrhe next ronuch line with the meridian line, 
letarightline YZ bedrawne, for BK. and BK.pa- 
ra\clsto it drawne out of the cenrers of both the E- 

vinotials,towardsthemeridian line,at their croſ- 
ings with the EquinoRials K & K fhallſhew the 
beginnings of their diviſions. | 

9 Butiftherouch linecut not the meridianline 

as in the figure 18. let a parale| thereto XY bce 
drawne, which may cut the meridian line. in Y: 
and take with the compaſles the ſhorteſt diſtance 
Z A betwixt the interſcion thereof with the ſub- 
ſilar line and the ſtile notavgmented ; and leauin 
one footein that interſection Z, with the other 
make apricke B in the ſubſtilar line towards the 


ecntcr ofthe EquinoQiall;from this pricke drawe 

aright line BY from B to Y the interſe&ion, of 

the ſaid paralelwith the meridianline;for BKA pa- 

ralel to this Hnedrawne out of the center of the E- 

- inoRiall B, ſhall hew the beginning of the divi- 
on K. 


Or Draittxc. 


| C i &'P: Kt on | | 
The drawing of the houre lines in all Dials that bee 
not EquinotTiall, 3 


«d,xx by which it, is deuided, and 
make marks f £.9.1.9.9%4 {jw &c. [a every place where 
it crofſeth the line of contingetice forthen 

2 TInallpolar Dialsparalels roche fubſtilar line, 
drawne by thoſe markes, ſhallbee che houre lincs, 
as in the 3. 4.6. 7. 8. figu. 

3 InDialsnot polar, in whichthe height of che 
ſtile is not augmented, right lines drawne out of the 
centerof the dial by thoſe markes ſhal be the houre 
linesastathe 9.1 I.13:14.15.16.18. tigy. And-if 
any of the diuiſtons of the zquinoQiall circle doe 
fall into the ſubſtilarline, a paralel to the line of 
contingence drawne by the center of the ſaid diall, 
ſhall ſhew rwo oppofit houres, diſtant by the ſpace 
of fix houres from the ſubſtilarline ; as for exam- 
ple in dire&t Dials, {tx in the forenoone and fix in 
the afternoone, as inthe 1 3.14.15. "gure. Allo 
it che ruler laid toB. the center c. the Equino- 
Etalcirde, and ſome diuifion thereof, as V in the 
16.and 18. figu.cannotcroſle the line of contin- 
gence, and yet draweth neererto it, : draw BY, a 
rightline from the center of the EquinoQial by 
thatdiuilion, and draw AF a paralel to that _ 

which 


A T x3 Aris. 


which may croſſeche ſubſtilar and line of contin: 
gency in F, thenler H A.the ocher part of the ſub. 
ſtilar rhat is berweene the line of contingence and 
the center of the dial A. be cut in ſuch ſort that the 
ſegments, of theſubſtilar line concurring at the line 
of contingence AH and HB. may keepe the ſame 
propotrion which the greater ſegments BH.” abd 
HA. haue, which are contained betweene the cer 
ter of the Dialand line of contingence, and berwixt 
the center of the EquinoQiall and the line of con- 
tingence. AndletarightlineBF. bee drawne by 
thatſe&ionB and the ſefion of the line of contin- 
genceF. For AI aparalelco this right line drawne 


out of the center of the Diall ſhall be rhe houre 
line that wee ſeeke for. 


4 Inthoſedials wherein the diſtance of the file 


from the ſubſtilar isaugmented, right lines drawne 
by thoſe markes in both lines of contingence which 


areproportionately diſtant from the ſubſtilar line 
ſhall be the hourc lines, 


Or DgALLI No, 


Cuae XV. 
Whet mimber muſt be ſet to the boare lines, 


"f 'N meridian Dials, the ſubſiilar line is 
RO 1 the line of the ſixth houre: bur for the 
HY DN reft, we maſt conſider whether it be an 
4 "Y oriental or an occidental dial. 
2” AnotientatDial looketh tothe Eaſt, and the 
forenoone houres onely wuſt bee ſet in chis Dial, 
and therefore rheſubftiar line fhewerh fix of the 


clocke inthe morhipg ; ; from which towards the 
South drpthcthorning hourE& before ſixe, viz. 5.4. 


3- &c. boreovardshe Non af ix, 7.8.9. 


19. 11.-as\ mrhe'3 7 rgyre. 

3 Att'6cEidenra] Dial Jookerh diceAly Wecſt- 
wil $4: aind4onely the hovres after noone can bee 
ſetinto this dial. Therfore the ſubſtilar line ſheweth 
the Nxthovreaferrnoone : from which toward the 
North are the hopures before fix in this order. 5. 4. 
23.2, 1.but towards the Sourh after fix thus. 7. 8 F- 


&c. as in the 4, figure. 
4 In Dials nor Meridian, if a ruler laid to rhe 


center of the z Qialand the beginningof rhe 
diviſion thereotdor crofſe rhe rouchline 3 then the 
houre linc drawne by that crofling is che line of 
tweluc aclocke, But if it cannot croſſe the touch 
line, imagine notwithſtanding, that croſſing and 
therwelucaclocke line, drawne thereby withouc 
the bounds cf your Dial, whereabouts you thinke 


« would bce, if the ruler and touch line were 
E cont 


A TrEavtc:: 

continued beth long inough. 
5 Thenin al Diais not meridian, imagine the 

Ails to be faſtned inhis place, in xquinoQti, 4l.Dials 
perpendicularly ereQed out of the Center, In Di- 

als that, be not EquinoGtial,concciue it to be placed 
exattly over the (ubſtilar line, ſo much raiſed from 
the ſameas the ſtilaritne in your paper or pitbord, 
is diſtant from the {ubſtilar line. -\,..., | /- 

6 Aﬀeer this, place your paper or, > 
(wheron the figure of your Dial is LA ng 
ſamc ſire or politionthar the dialground is,0 
be placed; {o rhat the quarters af the. WorC, 
ten thereupon, mayMlwer in like. po gap ta - 

uarters of the worldasthey Tic in reſperÞ of your 
dial ground : forthen if the 1.2, aclock elinebe' fe 
wards the North, from the ſtile it is5 Nine-of the 
I 2. houre of the "Gay . From CE therefore, to- 
wards the Weſt are the forenoone houres, I 1.10; 
8 9.3.7. &c, and toward the Eaſt, the afrernoong 
.* houres, 1.2.3.4. 5.6,,&C- 

E 7 Bur if the 12, a clocke line "a Sourhward. 
from the ſtile, it is the line of the ewelfth hourcin 
the night from thence: thereforeon both ſides arc 
che night houres: toward the Welt, after midnight, 

1-24 3-4+ $c. towards the Eaſt before ming, 
11+.10. 9.8. Kc. 
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Or DraArrr'N. 


" what howrelines are tobe expreſſed inaliſerts 


% 


_ .. of Deals. 


Wh 7 N al Dials,thoſe houre lincs onelyare to 
Ry = be cxpreſicd, vpon which the ſhadow of 
a EY the ſtile (hal fall, Therefore the houres of 
© ©. theday onelyaretobce cxprelled, 
"2 In Dials sot Polar, wherein the beiahe of rhe 
ſtileis not augmented, it the. ſtile poing upwards, 
and the cleuation thereof from the ſubſtilar line, 
bee not teſfe then the- complement of the (wnnes 
grearcſt declination, all the houre lines ſeruing, for 
thelongeſt day,areto be exprefled therein... 

3 Bur if the elevation of the ſtile from the ſub- 
ftilarbe lefſe then the complement of the Sunnes 
oreateft declination, draw aright line ontof che in- 
rerleaion of the tine of contipgence, and ſubſtilar 
perpendicularly oncrthwart the ſtilar line :and ſer- 
rip one foot of your compaſles in the! center of 
the dial, and extending che other rawardsthe ocher 
end of the Alan lin Or natkecneregigmequal 
tothe complement ofthe Sunnes greatelt declina- 
ton: and thereby draw aline out of the center of 
the Dial, and ſetting one foot of your compaſes in- 
the interſeRion of this line with the forefaid per- 
pendicular, extend the other foot to the ftrarline: 
Then keeping this diſtance, ſet one foore of your 
- compaſles in the center of the zquinoRial cir- 

cle and wich the other croſle the line of contin- 
| ER E 2 Ace 


REAYTSR 

gence on both ſides the ſubſtilar ; now if you lay 
your rulcr to theſe croſſes and the center of the 
Diat: right lines drawne thercby beyond the center 
ofthe Dial ſhal continge berweenerhem the ſpace 
wherein no houre lines are to be expreſſed, 

4 This rule holdeth allo in meridional Dials.u1- 
clining, when the eleuacion of che ſtile is counted 
from the vpper end of the Meridian1inc, and the 
cleuation of the ſtile from the ſubſtilar is leſſe then 
the complement of the Sunnes greateſt declina- 
tion. 

5 Ifthe ſtile point downwards, no houre lines 
are to be expreſſed abouea line parallel to the hori- 
zon drawne by the center of the Dial. | 

s Andif thecroſſein the line of contingence 
(madeas before was ſhewed) beaboue the line #- 

uidiſtantto the horizon, drawne by the center of 
the Dial ; no honrelines areto be expreſſed aboue 
a right line drawne from the croſſe and continued 
beyond the center ofthe Dial. 

7 If any part of the Dial whereupon the ſha- 
dow. of the ſtile may fal, bee void of houre lines: 
letthe houre lines before deſcribed bee continucd 


toorth into that part of the Dial, as inthe x3 and 
15 kgure.” 


On D1auzinec 
-- 
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2 16 fed hy Dial pid hog or pafte- 
board vnſo the Dil $r08ng. por 2 


Hi gHefis arc of yon rDial bein chas deſert o- 
| x] 4 bed; You hill cranſlaretie nk Into! the 
LY I&. Dial -hn6 rr? —— 

Pee 4<"'$ Placothe paper epoch om 
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